structured cyanocarbons are thought to occur within interstellar clouds, the circumstellar environment of carbon-rich stars and within the atmosphere of Titan.
1 Although recent synthetic developments have permitted the isolation of tens of milligram quantities of pure 1, 2 sufficient for improved spectroscopic 20 investigations, 3 the use of 1 directly in subsequent synthetic work is still extremely limited. 4 alternation in the bond lengths along the chain clearly supports description of the C 5 N ligand in terms of a 2,4-pentadiynylnitrile moiety. Structural comparisons across the series 2, 3 and 4 are most readily made within the Ru(dppe)Cp* series, with the 5 structures of 2b and 3b having been reported earlier. 10a The Ru-C(1) bond lengths in 3b and 4b are shorter than in the cyano derivative 2b, and also shorter than in alkynyl and diynyl complexes Ru(C≡CH)(dppe)Cp* (2.015(2) Å) 15 and Ru(C≡CC≡CH)(dppe)Cp* (2.015(4) Å). 11 The elongation of the 10 average Ru-P bond length on moving from 3b to 4b is consistent with trends observed in related polyynyl series and reflects decreasing CàRu σ-donation, rather than any pronounced increase in the RuàC n N π-back-bonding. The character and distribution of the frontier orbitals over the RuC n N chain is sensitive to the nature of the cyanocarbon fragment. In the case of the parent cyano complex 2a´ the HOMO Figure S1 ). The LUMO also has appreciable metal character, and is of δ-symmetry with respect to the CN π-systems.
The general characteristics of these orbitals are preserved in 3a´ although the ordering of the metal d-and dπ-orbitals are Table S5 ).
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The localised SDs contrast with the appreciable delocalisation of the α-SOMO over the C 3 N-and C 5 N-ligands, respectively. Such a localisation of the SD due to spin polarisation of the doubly occupied valence MO manifold is not uncommon for situations in which the SOMO is metal-ligand antibonding (cf. Figure S3 † ). The spin density and orbital composition, together with the calculated vibrational frequencies and key bond parameters, 
Conclusions
A simple synthetic route to the first examples of complexes bearing the 2,4-pentadiynylnitrile ligand is reported. It appears that despite the electronic similarities of closed shell / 18-electron polyynyl and cyanocarbon complexes, the cyanocarbon ligands in 10 these ruthenium complexes are less able to support the unpaired electron than their all-carbon cousins. These electronic characteristics provide further opportunities to fine-tune the electronic properties of bimetallic ruthenium 'mixed-valence' complexes in a manner not available to the better known redox 15 non-innocent all-carbon and carbon-rich systems. 
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